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AB - The films are made from polyesters or polycarbonates and contain 
lamellar silane-clay composites which are obtained by introducing 
silane YnSiX4-n (n = 0-3; Y = C1-25 hydrocarbyl or its substituted 
groups; X = hydrolyzable group or/and OH) into swellable silicate 
salts and have layer thickness of <300 .ANG.. Pipetting A-1 120 
[.gamma.-(2-aminoethyl)aminopropyltrimethoxysilane] into a 
dispersion of montmorillonite in water and mixing at pH 3.0 gave a 
composite in dispersion, which was combined with ethylene glycol, 
mixed and heated to remove water and give a dispersion contg. the 
composite and ethylene glycol. Adding the dispersion to a PET 
polyester prepolymer depolymd. to logarithmic viscosity of 0.1 1 dL/g 
at 230-250.degree., heating to 280.degree., and removing residual 
ethylene glycol gave a filled resin. Extrusion molded and 
biaxially-oriented film from the resin had good O barrier property, 
low haze and good tensile modulus. 

ST - alkoxysilane clay mineral composite filled plastic film; 

montmorillonite silane composite filled plastic film; transparency 
plastic film silane composite filled; modulus plastic film silane 
composite filled; dimensional stability plastic film silane 
composite filled; polyester film silane silicate composite filled; 
lamellar composite filled plastic film; polycarbonate film silane 
silicate composite filled 

IT - Fillers 

(clay; in manuf. of lamellar inorg. -contg. polymer films with 
good transparency, modulus and dimensional stability) 
IT - Mica-group minerals, uses 

RL: MOA (Modifier or additive use); USES (Uses) 
(composite fillers with alkoxysilanes; in manuf. of lamellar 
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inorg.-contg. polymer films with good transparency, modulus and 

dimensional stability) 
IT - Silicates, uses 

RL: MOA (Modifier or additive use); USES (Uses) 

(composite fillers with alkoxysilanes; manuf. of lamellar 

inorg.-contg. polymer films with good transparency, modulus and 

dimensional stability) 
IT - Clays 

(fillers; in manuf. of lamellar inorg.-contg. polymer films with 
good transparency, modulus and dimensional stability) 
IT - Polycarbonates, uses 
Polyesters, uses 

RL: IMF (Industrial manufacture); PRP (Properties); TEM (Technical 
or engineered material use); PREP (Preparation); USES (Uses) 
(films; manuf. of lamellar inorg.-contg. polymer films with good 
transparency, modulus and dimensional stability) 
IT - Fillers 
Plastic films 
Transparent films 
(manuf. of lamellar inorg.-contg. polymer films with good 
transparency, modulus and dimensional stability) 
IT - Polyesters, uses 

RL: IMF (Industrial manufacture); POF (Polymer in formulation); PRP 
(Properties); TEM (Technical or engineered material use); PREP 
(Preparation); USES (Uses) 
(manuf. of lamellar inorg.-contg. polymer films with good 
transparency, modulus and dimensional stability) 
IT - Composites 

(silane-siiicate lamellar fillers; manuf. of lamellar 
inorg.-contg. polymer films with good transparency, modulus and 
dimensional stability) 
IT - 1318-93-0, Montmorillonite, uses 12173-47-6, Hectorite 
RL: MOA (Modifier or additive use); USES (Uses) 
(composite fillers with alkoxysilanes; in manuf. of lamellar 
inorg.-contg. polymer films with good transparency, modulus and 
dimensional stability) 
IT - 1760-24-3, A-1 120 98358-37-3, A 1230 

RL: MOA (Modifier or additive use); USES (Uses) 
(composite fillers with clay minerals; in manuf. of lamellar 
inorg.-contg. polymer films with good transparency, modulus and 
dimensional stability) 
IT - 25038-59-9P, PET polyester, uses 

RL: IMF (Industrial manufacture); POF (Polymer in formulation); PRP 
(Properties); TEM (Technical or engineered material use); PREP 
(Preparation); USES (Uses) 
(manuf. of lamellar inorg.-contg. polymer films with good 
transparency, modulus and dimensional stability) 
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* NOTICHS * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer, So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the stratified inorganic 
substance content resin film containing polyester resin or polycarbonate resin, and silane clav complex. 
[0002] 

[Description of the Prior Art] Since polycarbonate resin, such as a resin of polyester systems, such as a 
polyethylene terephthalate. polyethylenenaphthalate, and a polyarylate, and the bisphenol A type 
aromatic polycarbonate, is excellent in thermal resistance, machine physical properties, transparency, 
gas barrier property, etc., it is used as a film material in broad fields, such as a magnetic-recording tape 
base material a food wrapping material, a display, medical-application sterilization packing, and a 
liquid crystal base. Improvement of an elastic modulus, dimensional stability, gas barrier property, etc., 
etc. is desired the need of such a film material following on rising, and maintaining the transparency and 
surface smooth nature of the aforementioned film, if it considers as the technology which raises machine 
physical properties, maintaining the transparency of a film, although the various technology (JP,5- 
222273.A, JP.4-41 534,A. JP.3-76747.A. JP.5-171013.A, etc.) which adds various inorganic particles is 
indicated, the above-mentioned technology is by no means enough as the improvement effect Moreover, 
as technology using an inorganic particle, it is the international public presentation official report No. 
06090 [ 95 to ]. Organometallic compounds, such as a silane system compound, etc. combine with U.S. 
JP,5514734.B. the international public presentation official report No. 041 18 [ 93 to ], and the 
international public presentation official report No. 1 1 190 [ 93 to ] in order to improve the modulus of 
elasticity in tension and moisture vapor transmission of a resin, and invention about the stratified particle 
whose maximum thickness average thickness is about 50A or less, and is about 100A or less ? and the 
resin composite material containing a resin matrix is indicated. According to the above-mentioned 
technology, the nylon 6 system film w ith which a caprolactam consists of nylon 6 as the 
montmorillonite processed by the isocyanate propyl triethoxysilane by which copolymerization was 
carried out. and a resin matrix is indicated, and the moisture vapor transmission of this nylon 6 system 
film improves compared w ith the film of independent nvlon 6. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the technology about the film using a polyester 
system resin or polycarbonate resin as a resin matrix is not specifically indicated, therefore, while 
transparency and surface smooth nature had been maintained, the present condition is that a real target is 
not prov ided w ith the technology of the polyester resin film w ith w hich an elastic modulus, dimensional 
stability, gas barrier property, etc. were improved, or a polycarbonate resin film, and the purpose of this 
invention is to solve such a conventional problem 
[0004] 

[Means for Solving the Problem) This invention persons resulted in this invention, as a result of 
inquiring wholeheartedly, in order to attain the above-mentioned purpose. That is. it is the stratified 
inorganic substance content resin film w hich carries out the separation cleavage of the unit layers of a 
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bloating tendency silicate, and is obtained when the sheet metal-like silane clay complex prepared by 
subdividing the Hoc of one bloating tendency silicate to the particle of much shape of ver\ minute sheet 
metal very much contains in a polyester resin film or a polycarbonate resin film. 

[0005] According to this invention, the stratified inorganic substance content resin film of a claim 1 is a 
resin film containing polyester resin or polycarbonate resin, and silane clay complex, and silane clay 
complex is the following general formula ( 1 ) to a bloating tendencv silicate. 
YnSiX4-n(l) 

(However, n is the integer of 0-3. Y is an organic functional group which consists of a hydrocarbon 
group of carbon numbers 1-25, and the hydrocarbon group and substituent of carbon numbers 1-25. and 
X is a adding-water resoK ability machine and/or a hydroxyl group.) Even if n Y and 4-n X are of the 
same kind respectively, different species are sufficient as them. It is prepared by introducing the silane 
system compound expressed, and the average thickness of silane clay complex is 300A or less. 
[0006] In a stratified inorganic substance content resin film according to claim 1. the maximum 
thickness of the silane clay complex in a film of the stratified inorganic substance content resin film of a 
claim 2 is 1000A or less. The stratified inorganic substance content resin film of a claim 3 is a resin film 
containing polyester resin or polycarbonate resin, and silane clay complex, and silane clay complex is 
the following general formula (1 ) to a bloating tendencv silicate. 
YnSiX4-n(l) 

(However, n is the integer of 0-3. Y is an organic functional group which consists of a hydrocarbon 
group of carbon numbers 1-25, and the hydrocarbon group and substituent of carbon numbers 1-25, and 
X is a adding-water resolvability machine and/or a hydroxyl group. ) Even if n Y and 4-n X are of the 
same kind respectively, different species are sufficient as them. The average aspect ratios (ratio of layer 
length / thickness) of the silane clay complex in a film are 10-300. and the [N] value is 30 or more, and 
the [N] value is defined as being a particle number per unit ratio of the silane clay complex w hich exists 
in area of 1 00 micrometers 2 of a film here. 

[0007] It is defined as the [N] value's being 30 or more and the stratified inorganic substance content 
resin film of a claim 4 being a particle number per unit ratio of the silane clay complex with which the 
[N | value exists in area of 100 micrometers 2 of a film here in a stratified inorganic substance content 
resin film according to claim 1. In a stratified inorganic substance content resin film according to claim 
1 , the average aspect ratios (ratio of layer length / thickness) of the silane clay complex in a film of the 
stratified inorganic substance content resin film of a claim 5 are 10-300. 

[0008] The stratified inorganic substance content resin film of a claim 6 is set on a stratified inorganic 
substance content resin film according to claim 1 . 2, 3, 4, or 5. (A) The process which prepares silane 
clay complex and the clay dispersing element containing a dispersion medium. (B) It is obtained by 
film-izing the resin constituent obtained from the process which mixes the polymerization nature 
prepolymer of polyester resin or polycarbonate resin, and the above-mentioned clay dispersing element, 
and the process w hich carries out the polymerization of the (C) polymerization nature prepolymer. 
[0009] The base interv al of the silane clay complex in the clay dispersing element from w hich a 
stratified inorganic substance content resin film according to claim 7 is obtained at a process (A) in a 
resin film according to claim 6 is 4 or more times of the base interval of a bloatinsi tendencv silicate. 
[0010] 

[Embodiments of the Invention] The thermoplastic polyester resin used by this invention is 
conventionally well-known arbitrary thermoplastic polyester resin obtained by the reaction w ith the diol 
component which makes a principal component the ester plasticity derivative of the acid component 
which makes a principal component a dicarboxylic-acid compound and/or the ester plasticity derivative 
of a dicarboxylic acid and a diol compound, and or a diol compound. 

[001 1 ] Meaning that each rate for which it accounts considering as the aforementioned principal 
component in an acid component or a diol component is 80% or more and 90 more 0 o or more, an upper 
limit is 100%. As the abov e-mentioned aromatic dicarboxylic acid, for example A terephthalic acid, an 
isophthalic acid. An ortho phthalic-acid. 2, 6-naphthalene dicarboxylic-acid, 4. and 4'-biphenyl 
dicarboxylic acid. A - diphenyl-ether dicarboxylic-acid. and 4 and 4 '4. 4'-diphenylmethane dicarboxylic 
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acid, A - diphenyl sulfone dicarboxylic-acid, and 4 and 4 '4. 4'-diphcnyI isopropylidene dicarboxylic 
acid etc. is mentioned. These substitution products (for example, alky 1 group substitution products, such 
as methyl isophthalic acid etc.) and derivatives (alky 1 ester compounds, such as dimethyl-terephthalate. 
2, and 6-naphthalene dicarboxylic-acid dimethyl etc) can also be used. Moreover, oxy acid like a p-oxy- 
benzoic acid and a p-hydroxy ethoxy benzoic acid and these ester formation nature derivatives can also 
be used. You may mix and use two or more sorts in these monomers. If it is the small quantity of the 
grade which does not spoil the property of the polyester resin constituent obtained, one or more sorts can 
use aliphatic dicarboxylic acids, such as an adipic acid, an azelaic acid, dodecane 2 acid, and a sebacic 
acid, with these aromatic dicarboxylic acids, mixing. 

[0012] In the above-mentioned acid component, the point of the crystallinity of the polyester resin 
obtained, intensity, and an elastic modulus to terephthalic-acid. 2. 6-naphthalene dicarboxylic-acid. 4. 
and 4'-biphenyl dicarboxylic acids and those ester formation nature derivatives are desirable. Moreover, 
it is [ an aromatic diol like alicyclic glycols /. such as aliphatic glycols /, such as ethylene glycol, a 
propylene glycol, a butylene glycol, a hexylene glycol, and neopentyl glycol. /, 1, and 4-cyclohexane 
dimethanol, /, 1. and 4-phenylene dioxy dimethanol as the above-mentioned glycol compound, and ] the 
following general formula (2). 



[0014] inside of formula, and -A- - 0-. -S-. -SO-. -S02-, and -CO- each of alkylene machines of carbon 
numbers 1-20 or alkylidene machines of carbon numbers 6-20. and Rl. R2, R3. R4, R5. R6, R7 and R8 
is the univalent hydrocarbon groups of a hydrogen atom, a halogen atom, or carbon numbers 1-5. and 
they may differ, respectively Bisphenol compound expressed. 2 [ for example. ], and 2-screw (4- 
hydroxyphenyl) propane "bisphenol A", Screw (4-hydroxyphenyl) methane, 1. and 1 -screw (4 f - 
hydroxyphenyl) ethane. 1 and 1 -screw (4-hydroxyphenyl) - 3, 3, a 5-trimethyl cyclohexane "bisphenol 
TMC", Screw (4-hydroxyphenyl) cyclohexyl methane. 2. and 2-screw (4'-hydroxy-3. 5'-dibromo phenyl) 
propane. Screw (4-hydroxy-3, 5-dichlorophenyl) methane, screw (4-hydroxy-3, 5-dimethylphenyl) 
methane, 2 and 2-screw (4 '- hydroxy-3', S'-dimethylphenyl) propane, 1 and 1 -screw (4'-hydroxyphen\i)- 
1 -phenyl ethane. A 4 and 4'-dihydroxy diphenyl ether, the screw (4-hydroxy-3. 5-dimethylphenyl) ether. 
A screw (4-hydroxyphenyl) sulfone, screw (4-hydroxy-3, 5-dimethylphenyl) sulfone, 4. and 4'- 
dihydroxy benzophenone, a screw (4-hydroxyphenyl) sulfide, etc. are mentioned, and these substitution 
products and derivatives can also be used. Moreover, cyclic ester like epsilon-caprolactone can also be 
used. You may mix and use two or more of sorts of these, furthermore, it is the small quantity of a grade 
to which the elastic modulus of polyester resin is not reduced remarkably - if it becomes — a long-chain 
type diol compound (for example, a polyethylene glycol, a polytetramethylene glycol), the alkylene 
oxide addition polymers (for example, ethyleneoxide addition polymer of bisphenol A etc.) of 
bisphenols, etc. — etc. — you may combine and use it 

(00 15] In the aforementioned diol component, ethylene glycol [ from points, such as handling nature and 
intensity of the polyester resin obtained and an elastic modulus, ], butylene-glycol. 1, 4-cyclohexane 
dimethanol, 2, and 2-screw (4-hydroxyphenyl) propane is desirable. As an example of thermoplastic 
polyester resin A polyethylene terephthalate, polypropylene terephthalate, a pol\ butylene terephthalate. 
Polyhexamethylene terephthalate, polycyclohexane -1. 4-dimethyl terephthalate. Neopentyl 
terephthalate. polyethylene isophthalate. polyeth\ ienenaphthalate, the polyarylate (for example, the 
Unitika, Ltd. make --) obtained from the reaction of poly butylene naphthalate. polyhexamethylene 
naphthalate. a terephthalic acid, and 2 and 2-screw (4-hydroxyphenyl) propane ("bisphenol A") 
Tradename : The polyarylate obtained from the reaction of U polymer, an isophthalic acid, and 2 and 2- 
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screw (4-hydroxyphenyl) propane The polyarylate obtained from the reaction of mixture f of for 
example, (the Du Pont make and a tradename.Ariron). a terephthalic acid, and an isophthalic acid ] and 
2. and 2-serew (4-hydroxyphenyl) propane. Mixture [ of a terephthalic acid and an isophthalic acid J and 
2. and 2 -screw (4-hydroxyphenyl) propane, and 1 and 1 -screw (4-hydroxyphenyl) - 3, 3. the polyarylate 
obtained from the reaction of the mixture of a 5-trimethyl cyclohexane. The polyarylate obtained from 
the reaction of mixture [ of an isophthalic acid and 2 and 5-naphthalene dicarboxylic acid ] and 2. and 2- 
screw (4-hydroxyphenyl) propane. Mixture [ of an isophthalic acid and 2 and 5-naphthalene 
dicarboxylic acid J and 2. and 2-screw (4-hydroxyphenyl) propane, and 1 and 1 -screw (4- 
h\ droxyphenyl) - The polyarylate obtained from the reaction of the mixture of a 3. 3, and 5-trimethyl 
cyclohexane is mentioned. Moreover, the copoh merized polyester manufactured using the acid 
component and/or diol component which are used for manufacture of these resins two or more sorts is 
mentioned. 

[0016] Two or more sorts of abov e-mentioned thermoplastic polyester resin can be used combining that 
from which the thing from which it is independent or composition or a component differs, and/or 
intrinsic viscosity differ. In the aforementioned polyester resin, the polyarylate obtained from points, 
such as intensity, an elastic modulus, and cost, at the reaction which used a terephthalic acid and/or an 
isophthalic acid, and bisphenol A for a polyethylene terephthalate. a polybutylene terephthalate. 
polycyclohexane -1. 4-dimethyl terephthalate. and the polyethylenenaphthalate row is desirable. 
[0017] The thing of 0.3-2.0 (dl/g) has [ the molecular weight of thermoplastic polyester resin ] the 
desirable intrinsic viscosity measured at 25 degrees C using the phenol / tetrachloroethane (5/5-fold 
quantitative ratio) mixed solvent. When the machine physical properties of a film and shock resistance 
which are obtained when intrinsic viscosity is under 0.3 (dl/g) are low and larger than 2.0 (dl/g). the 
fluidity at the time of film-izing falls. 

[0018] There is especially no limitation in the polycarbonate resin used by this invention, and the well- 
known arbitrary polycarbonate resin obtained by the reaction of a bisphenol compound and a phosgene 
or the reaction of a bisphenol compound and a carbonic acid diester may be used conventionally. In 
order to raise the fire retardancy other than a compound expressed with the above-mentioned general 
formula (2) as the aforementioned bisphenol compound, the polymer to which copolymerization of the 
bisphenol which has a benzotriazol machine was carried out may also be used. The substitution product 
and derivative of these bisphenols compound can also be used. These bisphenols compound may be used 
independently and may be used combining two or more sorts. 

[0019] As a carbonic acid diester compound, for example Moreover, dimethyl carbonate. Diethyl 
carbonate, G n-propyl carbonate, diisopropyl carbonate. Screw alky 1 carbonate, such as di-n-butyl 
carbonate, diphenyl carbonate. Screw (2, 4-dichlorophenyl) carbonate, screw (2, 4. 6-TORIKURORO 
phenyl) carbonate, BisalK 1 carbonate, such as screw (2-nitrophenyl) carbonate, screw (2-cyano phenyl) 
carbonate, screw (4-methylphen\ 1) carbonate, screw (3-methylphenyl) carbonate, and dinaphthyl 
carbonate, etc. is mentioned. 

[0020] As an example of polycarbonate resin. 2 and 2-screw (4-hydroxyphenyl) propane type 
polycarbonate resin, 2 and 2-screw (3. 5-dimethyl-4-hydroxyphenyl) propane type polycarbonate. 1 and 
1 -screw (4-hydroxyphenyl) cyclohexane type polycarbonate. A - dihydroxy phenyl-ether type 
polycarbonate, and 4 and 4 '4. 4'-dih> droxydiphem 1 sulfide type polycarbonate. 4 and 4'-dihydroxy 
diphenylsulfone type polycarbonate, screw (4-hydroxyphenyl) ketonic-form polycarbonate. 1. and 4- 
screw (4-hydroxyphenyl sulfonyl) benzene etc. is mentioned, them — independence - or you may use 
two or more sorts, combining 

[0021 ] you may use two or more sorts of aforementioned polycarbonate resin combining that from 
which the thing from which you may use it independently and a constituent and its ratio differ, and (or) 
molecular weight differ In the aforementioned polycarbonate resin, the point of intensity, an elastic 
modulus, and cost to the bisphenol A type polycarbonate is desirable. 

[0022] The viscosity average molecular weights (Mv) of a polycarbonate (PC) resin are 10000-200000. 
and are 20000-120000 preferably. When a viscosity average molecular weight is less than 10000, there 
is an inclination for the intensity of the resin film obtained to fall, and when larger than 200000. there is 
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an inclination which a problem produces in processability at the time of solution How casting, such as a 
fluidity. 

(0023] In addition, a viscosity average molecular weight is calculated by calculating limiting viscosity, 
such as a chloroform solution of polycarbonate resin for which it asked at the measurement temperature 
of 25 degrees C by substituting it for mark-HOUINKU-Sakurada's (Mark-Houwink-Sakurada) formula. 
The various coefficients of this formula are indicated by 7-23 pages of the 3rd revised edition wheelie 
work (1989) (Polymer Handbook 3rd Ed.Willey. 1989) of a polymer handbook. 

[0024] Thermoplastic polyester resin or polycarbonate resin is used for the stratified inorganic substance 
content resin film of this invention as a resinous principle. Thermoplastic polyester resin or 
polycarbonate resin is used according to a use or the purpose, respectively. It is desirable to use 
thermoplastic polyester resin in respect of thermal resistance or cost, and it is desirable to use 
polycarbonate resin in respect of shock resistance, thermal resistance, cold resistance, weatherability, 
and a smell retaining property. 

[0025] The silane clay complex used by this invention is the following general formula ( 1 ) to a bloating 

tendency silicate. 

YnSiX4-n(l) 

(However, n is the integer of 0-3. Y is an organic functional group which consists of a hydrocarbon 
group of carbon numbers 1-25. and the hydrocarbon group and substituent of carbon numbers 1-25. and 
X is a adding-water resoh ability machine and/or a hydroxy 1 group.) Lven if n Y and 4-n X are of the 
same kind respectively, different species are sufficient as them. The silane system compound expressed 
is introduced. 

[0026] The above-mentioned bloating tendency silicate consists mainly of the octahedron sheet of a 
metal hydroxide w ith the tetrahedron sheet of silicon oxide, and smectite group clay, a bloating tendency 
mica, etc. are mentioned as the example, for example. When using smectite group clay and a bloating 
tendency mica as a bloating tendency silicate, it is desirable from the dispersibility of the bloating 
tendency silicate in the stratified inorganic substance content resin film of this invention, the ease of 
acquisition, and the point of a physical-properties improvement of a film. 
[0027] The aforementioned smectite group clay is the following general formula (3). 
X0.2-0.6Y2 - 3Z4O10(OH)2 and nH20 (3) 

(However. X is one or more sorts chosen from K. Na. l/2calcium. and the group that consists of l/2Mg. 
Y is one or more sorts chosen from the group which consists of Mg. Fe, Mn. nickel, Zn, Li, aluminum, 
and Cr. and Z is one or more sorts chosen from the group which consists of Si and aluminum.) in 
addition - although H2() expresses the moisture child who has combined with the ion between layers - 
n - the ion between layers, and relative humidity — responding - remarkable — changing — the nature 
expressed - or it is compounded As an example of this smectite group clay, these substitution products 
or derivatives, such as a montmorillonite, a beidellite, a nontronite, a saponite. an iron saponite, a 
hectorite. a sauconite, a SUCHIBUN site, and a bentonite. or such mixture are mentioned, for example. 
The base interval in the state of aggregation in early stages of the aforementioned smectite group clay is 
about 10-1 7A. and the mean particle diameter of the smectite group clav in a state of aggregation is 
1000A- 1 millionA about. 

[0028] Moreover, the aforementioned bloating tendencv mica is the followinu ueneral formula (4). 
X0.5-1.0Y2-3(Z4O10) (F. OH) 2 (4) 

(however X are one or more sorts chosen from the group which consists of Li. Na, K. Rb, calcium, Ba. 
and Sr. Y is one or more sorts chosen from the group which consists of Mg, Fe. nickel. Mn, aluminum, 
and Li. and Z is one or more sorts chosen from the group which consists of Si. germanium, aluminum. 
Fe, and B the nature expressed with) - or it is compounded These are objects which have the property to 
swell in the polar solvent dissolved at water, water, and an arbitrary rate, and the mixed solvent of water 
and this polar solvent, for example, these substitution products or derivatives, such as a lithium type 
TFNIO light, a sodium type TLNIO light, a lithium type 4 silicon mica, and a sodium type 4 silicon 
mica, or such mixture are mentioned. The following vermiculite equivalent etc. can be used. The base 
interval in the state of aggregation in early stages of the aforementioned bloating tendency mica is 10- 
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17A about, and the mean particle diameter of the bloating tendency mica in a state of aggregation is 
about 1000-1 millionA. 

[0029] There are 3 octahedron type and a 2 octahedron type in the aforementioned vermiculite. and it is 
the following general formula (5). 

(Mg, Fe, aluminum) Two to 3 (Si4-xAlx)O10 (OH) 2and(M+ M2+1/2) x-nH20 (5) 
What is expressed with (however. M is alkali, such as Na and Mg. or the convertibility cation of alkaline 
earth metal. x= 0.6 to 0.9, and n =3.5-5) is mentioned. The base interval in the state of aggregation in 
early stages of the aforementioned v ermiculite is 10-1 7A about, and the mean particle diameter of the 
vermiculite in a state of aggregation is about 1000-5 millionA. 

[0030] A bloating tendency silicate may be used independently, and you may use it. combining it two or 
more sorts. Among these, the bloating tendency mica which has sodium ion between a montmorillonite. 
a bentonite, a hectorite. and a layer is desirable from the point of the dispersibility in the inside of the 
stratified inorganic substance content resin film of this invention, the ease of acquisition, and the 
physical-properties improvement effect of a film. 

[0031] Although what has the high degree of purity regularly piled up to c shaft orientations is desirable 
as for the crystal structure of a bloating tendency silicate, a crystal period is confused and the so-called 
mixed lay er mineral with w hich two or more sorts of crystal structures were mixed may also be used. 
The arbitrary things usually used generally may be used and the silane system compound introduced into 
a bloating tendencv silicate is the following general formula ( 1 ). 
YnSiX4-n(l) 

It is come out and expressed, n in a general formula (1) is the integer of 0-3. and Y is the hydrocarbon 
group of the carbon numbers 1-25 which may have the substituent. As an example of a substituent in 
case the hydrocarbon group of carbon numbers 1-25 has a substituent. the basis combined, for example 
by ester combination, the basis combined by ether linkage, an epoxy group, the amino group, a carboxyl 
group, the basis that has a carbonyl group at the end, an amide group, a sulfhydryl group, the basis 
combined by sulfonyl combination, the basis combined by sulfinyl combination, a nitro group, a nitroso 
group, a nitrile group, a halogen atom, a hydroxyl group, etc. are mentioned. It may be replaced by one 
of sorts of these, and may be replaced by tw o or more sorts. X is a adding-water resolvability machine 
and (or) a hydroxyl group, and is one or more sorts chosen from the group which consists of an alkoxy 
group, an alkenyloxy machine, a ketoxime machine, an acyloxy machine, the amino group, aminoxy. an 
amide group, and a halogen atom as an example of this adding-water resolv ability machine Among a 
general formula ( 1 ). w hen n or 4-n is two or more, even if n Y or 4-n X are of the same kind 
respectively, different species are sufficient as them. 

[0032] In this specification, a hydrocarbon group means the saturation of a straight chain or branched 
chain (that is, it has a side chain) or the aliphatic hydrocarbon machine of the monovalent or the multiple 
valued of an unsaturation and an aromatic-hy drocarbon machine, and an alicyclic hydrocarbon machine, 
for example, an alkyl group, an ARUKENIRU machine, an alkynyl group, a phenyl group, a naphthyl 
group, a cycloalkyl machine, etc. are mentioned. In this specification, especially when calling it an 
"alkyl group", as long as there are no directions, it means including the hydrocarbon group of multiple 
valueds. such as a "alkylene machine." An ARUKENIRU machine, an alkynyl group, a phenyl group, a 
naphthyl group, and a cycloalkyl machine include an alkenylene group, alkynylene group, a phenylene 
group, a naphthylene machine, a cyclo alkylene machine, etc. similarly, respectively. 
[0033] In the above-mentioned general formula ( 1 ). as an example in case Y is the hydrocarbon group of 
carbon numbers 1-25 What has a straight chain long-chain alkyl group like decyltrimetoxysilane. What 
has a low-grade alkyl group like methyl trimetoxysilane. the thing which has an unsaturation 
hydrocarbon group like 2-hexenvl trimethoxysilane. What has the alkyl group which has a side chain 
like 2-ethylhexyl trimethoxysilane. What has a phenyl group like phenyl triethoxysilane, the thing which 
has a naphthyl group like 3-beta-naphthv 1 propyltrimethoxv silane, and the thing which has an aralkyl 
machine like p-vinylben/yl trimethoxysilane are mentioned. Vinyltrimetoxv silane, a vinyl 
trichlorosilane. and vinyltriacetoxysilane are mentioned as an example in the case of being the basis on 
w hich Y has a vinyl group also especially in the hydrocarbon group of carbon numbers 1-25. Gamma- 
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methacryloxpropyl trimethoxy silane is mentioned as an example in the ease of being the basis which 
has the basis replaced by the basis which Y has combined with the ester machine. As an example in the 
case of being the basis w hich has the basis replaced by the basis which Y has combined with the ether 
machine, gamma-polyoxvethylene propyltrimethoxysilane and 2-ethoxy ethyl trimethoxysilane are 
mentioned. Gamma-glycidoxypropyltrimetoxysilane is mentioned as an example in case Y is the basis 
replaced by the epoxy group. As an example in case Y is the basis replaced by the amino group, gamma- 
aminopropyl trimethoxysilane. gamma-(2-aminoethyl) aminopropyl trimethoxysilane. and gamma- 
AMI RING propyltrimethoxysilane are mentioned, gamma- YURHIDO propyl triethoxj silane is 
mentioned as an example in case Y is the basis replaced by the basis which has a carbonyl group at the 
end. gamma-mercapto propyltrimethoxysilane is mentioned as an example in case Y is the basis 
replaced by the sulfhydryl group, gamma-chloropropyl triethoxysilane is mentioned as an example in 
case Y is the basis replaced by the halogen atom, gamma-phenyl sulfonyl propyltrimethoxysilane is 
mentioned as an example in the case of being the basis which has the basis replaced by the basis w hich 
Y has combined with the sulfonyl machine, gamma-phenyl sulfinyl propyltrimethoxysilane is mentioned 
as an example in the case of being the basis which has the basis replaced by the basis w hich Y has 
combined with the sulfinyl machine, gamma-nitroglycerine propyl triethoxysilane is mentioned as an 
example in case Y is the basis replaced by the nitro group, gamma-oximido propyl triethoxysilane is 
mentioned as an example in case Y is the basis replaced by the nitroso group. As an example in case Y 
is the basis replaced by the nitrile group, gamma-cyano ethyltriethoxysilane and gamma-cyano propyl 
triethoxysilane are mentioned. gamma-(4-carboxyphenyl) propyltrimethoxysilane is mentioned as an 
example in case Y is the basis replaced by the carboxyl group. Y can also use the silane system 
compound which is the basis which has a hydroxyl group in addition to the above. As such an example, 
N and N-JI (2-hydroxyethyl) amino-3-propyl triethoxysilane is mentioned. A hydroxyl group may be the 
form of a silanol group (SiOH) again. 

[0034] The substitution product of the above-mentioned silane system compound or a derivative can 
also be used, these silane system compounds — independence — or two or more sorts may be used, 
combining Silane clay complex is obtained by adding a silane system compound, after making a base 
interval expand for example, a bloating tendency silicate in a dispersion medium. With the above- 
mentioned dispersion medium, the mixed solvent of the polar solvent dissolved at water, w ater, and an 
arbitrary rate, and a water and this polar solvent is meant. As this polar solvent, amide compounds, such 
as ether, such as ketones, such as glycols, such as alcohols [. such as a methanol ethanol, and an 
isopropanol, ], ethylene glycol, propylene-glycol, 1. and 4-butanediol, an acetone, and a methyl ethyl 
ketone, diethylether, and a tetrahydrofuran. and a dimethylformamide, the dimethyl sulfoxide which is 
other solvents, 2-pyrrolidone. etc. are mentioned, for example. 

[0035J These polar solvents may be used independently, may be combined two or more kinds and may 
be used. Making a base interval expand a bloating tendency silicate in a dispersion medium can make by 
fully agitating this bloating tendency silicate and distributing it in this dispersion medium. Compared 
w ith the base interval of an early bloating tendency silicate, the base interval after expansion is 3 or 
more times preferably, and is 5 or more times still more preferably. There is especially no upper limit. 
How ever, if a base interval is expanded to about 10 or more times, although measurement of a base 
interval will become difficult, a bloating tendency silicate exists by the unit layer substantially in this 
case. 

[0036] Here, in this specification, the unit layer before adding to a dispersion medium carries out the 
laminating of the base interval in early stages of a bloating tendency silicate mutually, and it means that 
it is the base interval of the bloating tendency silicate of the shape of a particle w hich is a state of 
aggregation. It can ask for a base interval by the small-angle-X-ray -diffraction method (SAXS) etc. That 
is. the X diffraction peak angle value in a dispersion medium and the dispersing element containing a 
bloating tendency silicate is measured by SAXS, and it can ask for a base interval by computing this 
peak angle value by applying it to the formula of Bragg. 

[0037] In order to make the base interval of a bloating tendency silicate expand efficiently, the method 
of applying the physical external force w hich agitates by thousands of or more rpm, or is show n below is 
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mentioned. Physical external force may be applied by using the wet pulverizing method of the filler 
generally performed. As the w et pulverizing method of a general filler, the method of using a hard 
particle is mentioned, for example. A hard particle, a bloating tendency silicate, and arbitrary solvents 
are mixed and agitated, and the physical collision with a hard particle and a bloating tendency silicate is 
made to separate a bloating tendency silicate by this method. Usually, the hard particle used is a bead for 
filler trituration, for example, a glass bead or zirconia beads is mentioned. The bead for these trituration 
is chosen in consideration of the degree of hardness of a bloating tendency silicate, or the quality of the 
material of an agitator, and is not limited to the glass or the zirconia mentioned above. Although it is not 
generally numerically limited, either, since the particle size is also determined in consideration of the 
size of a bloating tendency silicate etc.. its thing in the range of 0.1 -6.0mm diameter is desirable. 
Although especially the solvent used here is not limited, the above-mentioned dispersion medium for 
example, is desirable. 

[0038] As mentioned above, the base interval of a bloating tendency silicate is expanded, the cleavage of 
the layer w hich was a state of aggregation is carried out, it is torn apart, and after making it exist in 
individual independence, a silane system compound is added and agitated. Thus, silane clay complex is 
obtained by introducing this silane system compound into the front face of the layer of the bloating 
tendency silicate by which the cleavage w as carried out. In the case of the way introduction of a silane 
system compound uses a dispersion medium, it may be carried out by adding and agitating a silane 
system compound in the dispersing element containing the bloating tendency silicate to which the base 
interval was expanded, and a dispersion medium. 1000 or more rpm of 1 500 or more rpm of rotational 
frequencies of churning is more preferably set to 2000 or more rpm or the shear rate more than 1500 (1- 
/s) is more preferably added more than 1000 ( l-/s) more than 500 (l-/s) using a wet mill etc. to introduce 
a silane system compound more efficiently. The upper limit of a rotational frequency is about 25000 
rpm, and the upper limit of a shear rate is about 500000 (l-/s). Even if it agitates with a larger value than 
a upper limit or adds shearing, since an effect does not tend not to change any more, it does not need to 
agitate with a larger value than a upper limit. 

[0039] In the case of the method using physical external force, a silane system compound can be 
introduced by adding a silane system compound there, carry ing out wet grinding for example, applying 
physical external force to a bloating tendency silicate. Or a silane system compound can also be 
introduced into a bloating tendency silicate by adding the bloating tendency silicate to which the base 
interval was expanded by physical external force into a dispersion medium, and adding a silane system 
compound like the case of the method using the above-mentioned dispersion medium there. 
[0040] w hen the hydroxy 1 group which exists in the front face of the bloating tendency silicate to which 
the base interval expanded introduction of the silane system compound to a bloating tendency silicic 
acid, and the adding-water resolvability machine and (or) hydroxyl group of a silane system compound 
react, a silane system compound may be introduced into a bloating tendency silicate's the silane system 
compound introduced into the bloating tendency silicate -- reactions further, such as a hydroxyl group, a 
carboxyl group, an amino group, an epoxy group, or a vinyl group, -- when it has the activity functional 
group, it is possible to add further such a reaction active group and the compound which can react, and 
to also make this compound react w ith this reaction active group Thus, the chain length of the 
functional-group chain of the silane system compound introduced into the bloating tendency silicate can 
be lengthened, or polarity can be changed. In this case, although the above silane sy stem compound 
itself may be used as a compound added, w ithout being limited to them, arbitrary compounds may be 
used according to the purpose, for example, an epoxy-group content compound, an amino-group content 
compound, a carboxyl group content compound, an acid-anhydride machine content compound, a 
hydroxy 1-group content compound, etc. are mentioned. 

[0041 ] Although a reaction fully advances at a room temperature, you may warm it if needed, warming - 
- the maximum temperature at the time is under a decomposition temperature of the silane system 
compound to be used, and if it is under w ith the boiling point of a dispersion medium, it w ill be set up 
arbitrarily and will deal in it The amount of the silane system compound used can be prepared so that the 
dispersibility of the silane clay complex in a clay dispersing element, the compatibility of silane clay 
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complex and a resin, and the dispersibility of the silane clay complex in the inside of a film may fully 
increase. If required, two or more sorts of silane system compounds which have a functional group of a 
different kind can be used together. Therefore, although the addition of a silane system compound is not 
generally limited numerically, it is the 0.1 to 200 weight section to the bloating tendency silicate 100 
weight section, and it is the 0.2 to 180 weight section preferably, is the 0.3 to 160 weight section more 
preferably, is the 0.4 to 140 weight section still more preferably, and is the 0.5 to 120 weight section 
especially preferably. There is an inclination for the differential powder-ized effect of the silane clay 
complex obtained as the amount of a silane system compound is under the 0.1 weight section to be 
enough, and to be lost. Moreover, above the 200 weight sections, since an effect does not change, it is 
not necessary to add more mostly than the 200 weight sections. 

[0042] The base interval of the silane clay complex obtained as mentioned above can be expanded by 
existence of the introduced silane system compound compared with the base interval in early stages of a 
bloating tendency silicate. For example, although the bloating tendency silicate to which it distributed in 
the dispersion medium and the base interval was expanded will return to the state where layers 
condensed again if a dispersion medium is removed when not introducing a silane system compound 
According to this invention, after removing a dispersion medium by introducing a silane system 
compound after expanding a base interval, the silane clay complex obtained may exist, without layers 
condensing, where a base interval is expanded, the base interval of silane clay complex - the base 
interval in early stages of a bloating tendency silicate - comparing - 1 .3 or more times -- desirable -- 
1.5 or more times — it has expanded more than double precision preferably especially by 1.7 or more 
times still more preferably Thus, the compatibility of silane clay complex and a resin can be raised that a 
silane sy stem compound is introduced and by expanding a base interval. 

[0043] Here, it can be checked by various methods that the silane system compound has been introduced 
into the bloating tendency silicate. As the method of a check, the following methods are mentioned, for 
example. First, the silane system compound to which it is only sticking is washed and removed by 
washing silane clay complex using organic solvents, such as a tetrahydrofuran and chloroform. After 
making the silane clay complex after washing into the shape of fine particles w ith a mortar etc.. it fully 
dries. Subsequently, by the aperture quality of the materials, such as a powdered potassium bromide 
(KBr), and the predetermined ratio, it fully mixes, silane clay complex is formed into a pressurization 
tablet, and the absorption band originating in a silane system compound is measured with a transmission 
method etc. using Fourier transform (FT)-IR. When there are few amounts of silane system compounds 
in which to measure to accuracy more is wished and which were case [ amounts ] or introduced, it is 
desirable to measure the fully dried powdered silane clay complex by the diffuse reflection method 
(DRIFT) as it is. 

[0044] Moreover, it can check by various methods that the base interval of silane clay complex is 
expanded rather than the bloating tendency silicate. As the method of a check, the follow ing methods are 
mentioned, for example. That is. the silane system compound to which it is sticking is washed by the 
organic solvent like the above, and it removes from silane clay complex, and after drying, it can check 
by the small-angle-X-ray-diffraction method (SAXS) etc. By this method, the X diffraction peak angle 
value originating in the field (001 ) of powdered silane clay complex is measured by SAXS. and it can 
ask for a base interval by computing by applying to the formula of Bragg. The base interval of an early 
bloating tendency silicate is measured similarly, and expansion of a base interval can be checked by 
comparing these both. 

1 0045] As mentioned above, after washing by the organic solvent, by measuring by SAXS etc. that the 
absorption band originating in the added silane system compound was observed by FT-IR etc., and the 
base interval is expanded rather than the bloating tendency silicate of a raw material shows that silane 
clay complex is generating, the loadings of the silane clay complex to the resinous principle 100 weight 
section which consists of thermoplastic polyester resin or polycarbonate resin in the stratified inorganic 
substance content resin film of this invention -- 0.001 - 12 weight section -- desirable 0.003 - 10 
weight section -- it is 0.005 - 8 weight section more preferably W hen the improvement effect of physical 
properties is that the loadings of silane clay complex are under the 0.001 weight section in the 
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inclination which is not enough and 12 weight sections are surpassed, it is in the inclination for 
transparency and front-face nature to he spoiled. 

[0046] Moreover, typically, the rate of ash content of the stratified inorganic substance content resin 
film originating in silane clay complex is preferably prepared 0.003 to 8% of the weight 0.001 to 10% of 
the weight so that it may change with 0.005 - 6 % of the weight more preferably. When the 
improvement effect of physical properties is that the rate of ash content is under the 0.001 weight section 
in the inclination which is not enough and 10 % of the weight is surpassed, it is in the inclination for 
transparency and front-face nature to be spoiled. 

[0047] There is especially no limit in the manufacture method of the stratified inorganic substance 
content resin film containing the polyester resin or the polycarbonate resin, and the silane clay complex 
of this invention. For example, it is obtained by film-izing the resin constituent obtained from the 
process which mixes the polymerization nature prepolymer of the process and (B) polyester resin which 
prepare (A) silane clay complex and the clay dispersing element containing a dispersion medium, or 
polycarbonate resin, and the above-mentioned clay dispersing element, and the process which carries out 
the polymerization of the (C) polymerization nature prepolymer. 

[0048] With the dispersion medium used at the above-mentioned process (A), the mixed solvent of the 
dispersion medium used at the time of manufacture of silane clay complex, the polar solvent dissolved at 
same namely, water, water, and arbitrary rates, or a water and this polar solvent is meant. Are obtained, 
when especially the manufacture method of a clay dispersing element is not limited, for example, silane 
clay complex is prepared. The method using the system containing a dispersion medium and silane clay 
complex as it is (a direct method is called). Or the dispersion medium newly added by replacing by the 
dispersion medium of other requests of the dispersion medium used at the time of manufacture of silane 
clay complex and the method of obtaining silane clay complex (a substitution method is called). Or the 
method of fully mixing a desired dispersion medium with the silane clay complex which removed and 
prepared the dispersion medium etc. is mentioned. A point to the direct method and substitution method 
of dispersibility of silane clay complex are desirable. 

[0049] In addition, in order to mix efficiently, the rotational frequency of churning adds the shear rate 
more than 500 or more rpm or 300 ( 1 -/s). The upper limit of a rotational frequency is 25000rpm, and the 
upper limit of a shear rate is 500000 ( l-/s). Even if it agitates w ith a larger value than a upper limit, 
since an effect does not tend not to change any more, it does not need to agitate with a larger value than 
a upper limit. 

[0050] Early laminating and condensation structure where the bloating tendency silicate had the silane 
clay complex contained in the clay dispersing element obtained at a process (A) disappear nearly 
completely , and the interval of layers expands it. and it grows into the so-called swelling state. A base 
interval may be used as an index show ing a swelling state. That is, the base interval of the silane clay 
complex in the above-mentioned clay dispersing element is 4 or more times of the base interval in early 
stages of a bloating tendency silicate, is 5 or more times preferably, and is 6 or more times still more 
preferably. There is an inclination no silane clay complex to be efficiently that a base interval is less 
than 4 times a differential handbill in the stratified inorganic substance content resin film of this 
invention. 

[0051] Next, the process w hich mixes the polymerization nature prepolymer of a process (B). i.e., 
polyester resin, or polycarbonate resin and the above-mentioned clay dispersing element is performed. 
Here, with the above-mentioned polymerization nature prepolymer, one or more sorts chosen from a 
polymerization nature monomer and a low polymerization-degree object are meant. The polymerization 
nature monomer of polyester resin is a diol component which makes a principal component the ester 
plasticity derivative of the acid component which makes a principal component a dicarboxylic-acid 
compound and/or the ester plasticity derivative of a dicarboxylic acid and a diol compound, and/or a diol 
compound, and a bisphenol compound, a carbonic acid diester compound, and a phosgene are meant 
with the polymerization nature monomer of polycarbonate resin. 

[0052] Moreover, a low polymerization-degree object means what has the molecular weight used as the 
melt viscosity w hich is the condensate obtained by the reaction of the above-mentioned polymerization 
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nature monomer, and is a grade w hich can fully earn out uniform distribution of the clay dispersing 
element which contains silane clay complex in a melting state, the logarithm of the low polymerization- 
degree object of the point of the uniform dispersibility of a clay dispersing element to polyester resin -- 
viscosity is under 0.4 (dig), and it is below 0.35 (dl/g) preferably, and is below 0.30 (dl/g) more 
preferably, and the viscosity av erage molecular weight (Mv) of the low polymerization-degree object of 
polycarbonate resin is less than 10000. is 8000 or less preferably, and is 6000 or less more preferably 
[0053] It is not limited especially as a method of acquiring the above-mentioned low polymerization- 
degree object. The method of depolymeri/ing and obtaining a part or all of thermoplastic polyester resin 
besides [ which is made to earn out the condensation reaction of an aromatic dicarboxylic acid or its 
ester plasticity derivativ e, and a glycol compound or its ester plasticity derivatives, such as a method of 
esteri lying an aromatic dicarboxylic acid and the method of earning out the ester interchange of the 
glycol compound to aromatic dicarbox\ lic-acid alkyl ester, and obtains them ] a method with a glycol 
compound with a glycol compound as a method of acquiring the low polymerization-degree object of 
polyester resin, for example is also mentioned, namely, - for example, the mixture of the thermoplastic 
polyester resin and the glycol compound used as a raw material is heated, the method of depolymerizing 
in the temperature requirement near the melting point of thermoplastic polyester resin from near 150 
degree C or the thermoplastic polyester resin used as a raw material is beforehand made into a melting 
state above the melting point of thermoplastic polyester resin, and the method of depolymerizing. while 
adding and agitating a glycol compound there etc. is mentioned Moreover, as a method of acquiring the 
low polymerization-degree object of polycarbonate resin, the method of depolymerizing and obtaining a 
part or all of polycarbonate resin besides the method of earn ing out the ester interchange of a bisphenol 
compound and the carbonic acid diester compound and the method of carrying out the interfacial 
polycondensation reaction of a bisphenol compound and the phosgene with a carbonic acid diester 
compound etc. is mentioned, for example. 

[0054J A catalyst required for the reaction which acquires a low polymerization-degree object is one sort 
chosen from the group w hich consists of a metallic oxide, a carbonate, acetate, and an alcoholate, or two 
sorts or more. The method of carrying out package mixture of the polymerization nature prepolymer and 
clay dispersing element which especially the method of mixture w ith a clay dispersing element and a 
polymerization nature prepolymer was not limited, for example, were used as the melting state or the 
solution, and the method of adding a clay dispersing element continuously to the polymerization nature 
prepolymer of a melting state are mentioned, although especially the addition speed of a clay dispersing 
element is not limited when adding continuously - the polymerization nature prepolymer 100 weight 
section - receiving - a clay dispersing element -- a part for 0.02 - 4.0 weight section/- desirable - a 
part for 0.03 - 3.8 weight section/- it adds continuously [ it is more desirable and ] at a part for 0.05 - 
3.5 weight section/ 

[0055] And a process (C), i.e.. the process which carries out the polymerization of the polymerization 
nature prepolymer. can be performed. Especially a polymerization method is not limited but can be 
made with the polymerization method of the polyester resin usually performed generally or 
polycarbonate resin. As such a method, the method of carrying out melt polycondensation of the 
polymerization nature prepolymer or the method of carrying out solid state polymerization is mentioned, 
for example. 

1 0056] The stratified inorganic substance content resin film of this invention is obtained by film-izing 
the resin constituent obtained by performing the above-mentioned process (A). (B). and (C). Especially 
the method of film-izing is not limited, for example, the extending method, a T die extrusion method, or 
the solution casting method is mentioned. As mentioned above, after distributing silane clay complex 
beforehand, dissolving polyester resin or polycarbonate resin subsequently and fully mixing in the 
solvent which can earn out the poh ester resin or polycarbonate resin other than a method which tllrn- 
izes the resin constituent obtained by a process (A). (B), and (C) in the dissolution, the method of film- 
izing the resin constituent obtained by removing a solvent may be used. 

(0057] The structure of the silane clay complex currently distributed in the stratified inorganic substance 
content resin film of this inv ention obtained by making it such completely differs from the condensation 
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structure of mum size in w hich many layers which the bloating tendency silicate before combination had 
carried out the laminating. That is. by using the silane clay complex to which the silane system 
compound which has a matrix resin and compatibility was introduced into, and the base interval was 
expanded compared with the early bloating tendency silicate, layers earn out a cleavage and they 
subdivide independently mutually. Consequently, silane clay complex is distributed by the shape of 
sheet metal which became independent mutually very finely in the resin film, and the number increases 
remarkably compared with the bloating tendency silicate which is a raw material. The distributed state 
of the silane clay complex of the shape of such sheet metal may be expressed by the aspect ratio (ratio of 
layer length / thickness) described below, the number of particulate materials, the maximum thickness, 
and average thickness. 

[0058] First, w hen an average aspect ratio is defined as being the number-average value of the ratio of 
the layer length / thickness of the silane clay complex distributed in the resin, the average aspect ratios 
of the silane clay complex in the stratified inorganic substance content resin film of this invention are 
10-300. and are 15-300 preferably. Furthermore, it is 20-300 preferably. The improvement effect to the 
elastic modulus or dimensional stability of a stratified inorganic substance content resin film of this 
invention may not fully be acquired as a silane clay complex average aspect ratio is less than ten. 
Moreover, even if larger than 300. since an effect does not change any more, it does not need to make an 
average aspect ratio larger than 300. 

[0059] Moreover, when the [NJ value is defined as being the number of particulate materials per unit 
w eight ratio of the bloating tendency silicate in 2 100 micrometers of resin film plane products, the [N] 
value of the silane clay complex in the stratified inorganic substance content resin film of this invention 
is 30 or more, is 45 or more preferably, and is 60 or more more preferably. Although there is especially 
no upper limit, if the [N] value exceeds about 1000, since an effect will not change any more, it is not 
necessar> to make it larger than 1000. [N] A value may be calculated as follows, for example, namely, 
the weight ratio of the bloating tendency silicate using the particle number of the silane clay complex 
w ith which 100 micrometers of area exist in the arbitrary fields of 2 on the image w hich photoed the 
film of about 50 micrometers - 100 micrometer ** by transverse electromagnetic etc. — **** — it may 
ask by things Or it is good also considering the value which it **(ed) by the weight ratio of the bloating 
tendency silicate using the particle number which chooses the arbitrary fields (area is measured) where 
100 or more particles exist, and exists in this field on a transverse-electromagnetic image, and was 
converted into 2 an area of 100 micrometers as a [N] value. Therefore, the [N] value can be quantified 
by using the transverse-electromagnetic photograph of a stratified inorganic substance content resin film 
etc. 

[0060] Moreover, w hen average thickness is defined as being the number-average value of the bed depth 
of the silane clay complex distributed by the shape of sheet metal, the upper limit of the average 
thickness of the silane clay complex in the stratified inorganic substance content resin film of this 
invention is 300A or less, is 250A or less preferably, and is 200A or less more preferably. If average 
thickness is larger than 300A. the improvement effect to the elastic modulus or dimensional stability of a 
stratified inorganic substance content resin film of this invention may not fully be acquired. Although 
especially the lower limit of average thickness is not limited, it is larger than 10A, and preferably, it is 
larger than 30A and more preferably larger than 50A. 

[0061 ] Moreover, w hen the maximum thickness is defined as being the maximum of the bed depth of 
the silane clay complex distributed in the shape of sheet metal in the stratified inorganic substance 
content resin film of this invention, the upper limit of the maximum thickness of silane clay complex is 
1000A or less, is 900 A or less preferably, and is 800A or less more preferably. If the maximum 
thickness is larger than 1000A. the front-face nature and transparency of a stratified inorganic substance 
content resin film of this invention may be spoiled. Although especially the low er limit of the maximum 
thickness of silane clay complex is not limited, it is larger than 10A, and preferably, it is larger than 50A 
and more preferably larger than 100A. 

[0062] In this specification, thickness and layer length can be found from the image photoed using a 
microscope etc. That is. it is assumed now temporarily that the above-mentioned resin film was placed 
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on the X-Y side. A flake is cut down for the above-mentioned film in respeet of being parallel to a X-Z 
side or a Y-Z side, this flake is observed using a transmission electron microscope etc. for the high scale 
factor of about 40.000 to 100.000 times or more, and it may ask. Measurement is placed on the elephant 
of the transmission electron microscope obtained by the above-mentioned method, chooses the arbitrary 
fields containing 100 or more silane clay complex, and can quantify them by imaging and carrying out 
computer processing with an image processing system etc. Or even if it measures using a ruler etc.. it 
can also ask. 

[0063] On the stratified inorganic substance content resin film of this invention, if it is the grade which 
does not spoil the elastic modulus of this film, transparency, and front-face nature, elastomers, such as 
transparency thermoplastics, such as a polyester carbonate resin, the poly ape phon resin, and a 
polyphenylene-ether resin, a polybutadiene, a Butadiene Styrene. natural rubber, a chlorinated butyl 
rubber, and an alpha olefin system copolymer, can be added if needed. In addition, you may be 
denaturalizing the aforementioned elastomer for the purpose which acquires compatibility with a matrix 
resin by unsaturation epoxy compounds, such as unsaturated-carboxylic-acid compounds, such as a 
maleic anhydride, and glycidyl methacrylate. etc. 

[0064] Moreover, you may blend additives, such as lubricant, an antioxidant, a heat-resistant stabilizer, a 
weatherproof grant agent, and an antistatic agent, with the stratified inorganic substance content resin 
film of this invention if needed. The laminating of other arbitrary films which do not contain silane clay 
complex is carried out. and the stratified inorganic substance content resin film of this invention can also 
be considered as a laminated film. 

[0065] Although especially the method of manufacturing the aforementioned laminated film is not 
limited, the method of making the stratified inorganic substance content resin film of this invention form 
by the casting method, the method of making other films form by the casting method on the stratified 
inorganic substance content resin film of this invention conversely, etc. are mentioned, for example on 
the method of pasting up the stratified inorganic substance content resin film of this invention, and other 
films with adhesives etc.. and other films. 

[0066] An elastic modulus and intensity can be improved in the stratified inorganic substance content 
resin film of this invention, without spoiling transparency and surface smooth nature, since silane clay 
complex is carrying out uniform distribution with the thin tabular very finely. The resin film obtained by 
this invention can mainly be used as a magnetic-recording tape, the film for packing, an insulating 
material, food-grade wrapping, and a medical-application material. 
[0067] 

[Kxample] Although an example explains this invention still in detail below, this invention is not limited 
at all by these examples. The main raw materials used in an example and the example of comparison are 
shown collectively below. In addition, especially when not refusing, refining of a raw material is 
omitted. 

(Polyester resin) 

- the polyethylene-terephthalate resin by PKT:Kanebo. Ltd.. a tradename PBK2. and a logarithm - 
viscosity (etainh) =0.63 (dl/g) (PHT is called henceforth) (polymerization nature prepolymer) 

- Dimethyl terephthalate : the Wako Pure Chem make, the Wako best (DMT is called henceforth) 

- 2. 6-naphthalene dicarboxylic-acid dimethyl : the Wako Pure Chem make, the 1st class (NDC is called 
henceforth) of Wako 

- screw hydroxyethyl terephthalate: - a day -- made in Cao Maruzen Chemical and NISSO-BHTT 
(BHET is called henceforth) 

- What was obtained by depolymerizing PET in HG was used. It is shown in an example for details. 

- 2 chlorination iso free-wheel-plate roil : the Wako Pure Chem make, the Wako standard item (IPC is 
called henceforth) 

- 2 terephthalovl chlorides : the Wako Pure Chem make, the 1st class ( I PC is called henceforth) of 
Wako 

- 2 and 2'-screw (4-hydroxyphenyl)-propane (bisphenol A) : the Wako Pure Chem make, the 1st class 
(bisphenol A is called henceforth) of Wako 
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- p-t-butylphenol : the Wako Pure Chem make, made in [ diethyl carbonate: ALDRICH ] the 1st class of 
Wako, a special grade chemical (DHC is called henceforth) 

(Bloating tendency silicate) 

- The montmorillonite used the natural montmorillonite from Yamagata Prefecture (base interval = 13A). 

- The synthetic smectite of Make f hectorite / CO-OP CHEMICAL ] : Lucentite SWN (base interval 
= 13A) was used (a hectorite is called henceforth). 

- The bloating tendency mica mixed the pulverizing object of talc 25. 4g and 4.7g of sodium 
silicofluorides. and what was heat-treated at 800 degrees C was used (base interval =12A). 
(Silane system compound) 

- gamma-(2-aminoethyl) aminopropyl trimethoxysilane : the Nippon Unicar make. A-l 120 (Al 120 is 
called henceforth) 

- gamma-(polyoxyethylene) propyltrimethoxysilane : the Nippon Unicar make. A-1230 (A1230 is called 
henceforth) 

(Dispersion medium) 

- Ethylene glycol : the NIPPON SHOKUBAI Co.. Ltd. make, monochrome ethylene glycol (they are EG 
and ** ** henceforth) 

- Methylene chloride : the evaluation method in the Wako Pure Chem make, the Wako best, an example, 
and the example of comparison is show n collectively below. 

(FT-IR) Centrifugal separation was performed and the supernatant was separated, after washing and 
removing the silane system compound which adds to tetrahydrofuran (THF) 50ml agitates 1 .0g of silane 
clay complex for 24 hours, and is adsorbing it. This washing operation was repeated 3 times. After fully 
mixing about lmg of silane clay complex and about 200mg of KBr powder fully dried after washing 
using a mortar, the KBr disk for measurement was produced using the desk press. Subsequently, it 
measured with the transmission method using the infrared spectrograph (the Shimadzu Corp. make. 
8100M). 4cm- 1 and the number of times of a scan made resolution 100 times using the MCT detector 
which cooled the detector by liquid nitrogen. 

(Measurement of a distributed state) About silane clay complex, it carried out as follow s using 
transverse electromagnetic. 

[0068] The resin film with a thickness of 50-100 micrometers was observed. Observation photography 
of the distributed state of silane clay complex was carried out by one 40.000 to 1 million times the scale 
factor of this by 80k V of acceleration voltage using the transmission electron microscope (JEOL JEM- 
1200EX). In the transverse-electromagnetic photograph, the field where 100 or more particulate 
materials exist was chosen, and it measured by processing a particle number ([NJ value), thickness, and 
layer length using the image-analysis equipment PIASIII of interchange Qwest. Inc. the manual 
measurement using the ruler with a graduation, or if needed. The average aspect ratio was made into the 
number-average value of the layer length of each silane clay complex, and the ratio of thickness. [N] 
Measurement of a value was performed as follows. Eirst, it asks for the particle number of the silane 
clay complex which exists in the selected field on a transverse-electromagnetic image. Apart from this, 
the rate of ash content of the resin film originating in silane clay complex is measured. The above- 
mentioned particle number was **(ed) at the rate of ash content, and the value converted into 2 an area 
of 100 micrometers was made into the [N] value. 

1 0069] The number-average value of the thickness of each silane clay complex and the maximum 
thickness made average thickness the greatest value in the thickness of each silane clay complex. The 
particulate material was large, and when observation by transverse electromagnetic was unsuitable, the 
[N] value was calculated by the same method as the above using the optical microscope (optical 
microscope BF1-2 made from Olympus Optics). However, if needed, meltiniz of the sample was carried 
out at 260-270 degrees C using the hot stage I HM600 made trom LINK AM. and it measured the state 
of a particulate material with the melting state. 

1 0070] The aspect ratio of the particulate material which is not distributed to a tabular was made into the 
value of a major axis/minor axis. Here, if the rectangle from which area serves as the minimum in a 
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micro mirror image etc. among the rectangles which the target particle circumscribes is assumed to be a 
major axis, the long side of the rectangle will be meant. Moreover, with a minor axis, the shorter side of 
the rectangle used as the above-mentioned minimum is meant, 

(Measurement of the base interval by the small-angle-X-ra\ -diffraction method (SAXS)) The base 
interval was measured using the X-ray generator (the product made from Physical science Electrical 
machinery. RU-200B) on measurement conditions (target CuK alpha rays, nickel filter, the voltage of 
40kV. 200mA of current, scanning angle 2theta=0.2-16.0 degree, and step angle =0.02 degree). 
(0071] The base interval computed the small-angle-X-ray-diffraction peak angle value by having 
substituted it for the formula of Bragg. However, w hen the check of a small angle X-ray peak angle 
value was difficult, the layer fully carried out the cleavage, and erystallinity disappeared substantially, or 
since a peak angle value was 0.8 degrees or less about, the check considered that it was difficult, and it 
could be >100A as an evaluation result of a base interval. 

Electromagnetic Sanko Electronic Eab thickness gage; (Thickness of a film) The thickness of a film was 
measured using SP-1 1001). 

(Tractive characteristics) According to JISK7127. the modulus of elasticity in tension in speed-of-testing 
500 mm/s was measured in 25 degrees C. 

(Heat ray expansion coefficient) It measured using SSC-5200 and TMA-120C made from SEIKO 
Electron. 

The surface roughness meter by Tokyo Seimitsu Co.. Ltd.; (Center line granularity) Center line 
granularity was measured using surfcoml 500A. 

The haze measuring instrument made from Nippon Denshoku Industry; (Haze (haze value)) According 
to JISK7105, the haze of a film was measured using the turbidity meter A300. 
(Oxygen permeability) According to JISK7126, it measured using the oxygen transmissometry 
equipment OXTRAN by Nissei Sangyo Co.. Ltd. 

(Moisture vapor transmission) According to JISK7126. it measured using the moisture-vapor- 
transmission measuring device PERMATRAN by Nissei Sangyo Co., Ltd. 

(Logarithm viscosity) After drying obtained PET or the PEN resin film (140 degrees C, 4 hours), about 
lOOmg was weighed precisely, a phenol / 2, and 20ml of 2-tetrachloroethane (1/1, weight ratio) mixed 
solvents were added, and it dissolved at 120 degrees C. [ 1, 1 and 2 ] the measurement temperature of 25 
degrees C, an Ubbelohde viscometer, and an automatic viscosity measuring device (made in Lauda. 
BISUKO timer) - using -- measurement of solution viscosity - earn ing out - the logarithm from the 
following formula - it asked for viscosity (etainh) 

etainh= {In (t/t0)} /C (however, inside of a formula and t the value of a solution and tO the value of only 
a mixed solvent and C concentration (g/dl)) 

(GPC) PAR resin film about 4mg was dissolved in chloroform about 6g. After filtering with 0.5- 
micrometer filter (product made from PTFE), on condition that a part for column temperature [ of 40 
degrees C ], carrier solvent chloroform, and flow rate lmL/. and the amount L of injections of lOmicro, 
**** measurement for GPC made from WA FERS was performed, and weight average molecular weight 
(Mw) was calculated by polystyrene conversion. 

(Viscosity average molecular weight) After drying obtained PC resin film (120 degrees C, 4 hours), 
about lOOmg was weighed precisely, and chloroform 20ml was added and it dissolved. Limiting 
viscosity ([eta]) was measured using the measurement temperature of 25 degrees C. the Ubbelohde 
viscometer, and the automatic viscosity measuring device (made in Lauda, BISUKO timer), and the 
viscosity average molecular weight (Mv) was computed from the following formula, 
[eta] The rate of ash content of the resin film originating in =1 .2x1 0-4\Mv0.82 (rate of ash content) 
silane clay complex (or bloating tendency silicate) was measured according to JISK7052. 
: (Examples 1-4 of manufacture) A 125g bloating tendency silicate is added to ion exchange water of 
3500g of introduction of the silane system compound to a bloating tendency silicate, and it agitated for 5 
minutes and was made to distribute 5000 rpm using the wet mill by NIPPON SEIKI CO., LTD. Then, 
using the simple pipet, after the following silane system compound was dropped, silane clay complex 
was prepared by agitating further. Al 120 (gamma-(2-aminoethyl) aminopropyl trimethoxysilane) used 
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the silane system compound as it was, and A 1230 (gamma-pol\ ox\ ethylene propyltrimethoxysilane) 
used what was hydrolyzed with the water prepared to pH 3.0 with the hydrochloric acid. 
[0072] The check of silane clay complex was performed by measuring the absorption band of the 
functional group which originates in a silane system compound by FT-IR. although the base interval was 
measured by SAXS and ** which separated the solid content, dried and was ground from the dispersing 
element was washed by THF. The result was shown in Table 1 . 

(Example 1 ) 1800g EG was added to 3600g of A-Mo-water obtained in the example 1 of manufacture, it 
fully mixed, and the clay dispersing clement (A-Mo-EG is called) containing silane clay complex and 
EG was prepared by performing churning at the temperature of about 100-130 degrees C for about 4 
hours, and removing water. The base interval of the silane clay complex in a clav dispersing element 
was > 100 A. 

[0073] The follow ing operations w ere performed apart from manufacture of a clay dispersing element. 
Depolymerization of PET was performed supplying 2500g PET, 650g EG, and a 7.5g hindered phenol 
system stabilizer (AO60 being called the ADEKA stub AO60 made from Asahi Electrification, and 
henceforth) to the polymerization machine which attached the distilling tube, agitating to it with the 
reaction temperature of 1 80-240 degrees C under a dryness nitrogen air current for 30 minutes per hour 
[ about ], and making superfluous EG flow into it. the logarithm of the PET prepolymer obtained after 
depolymerization -- viscosity was 0.1 1 (dl/g) 1800g clay dispersing element A-Mo-EG was 
continuously added under the dryness nitrogen air current, having kept the above-mentioned PET 
prepolymer at 230-250 degrees C, and agitating by 100 - 180rpm. The addition speed of a clay- 
dispersing element is about 2000g/hour. After clay dispersing element addition, after removing 70% of 
the weight or more of used EG out of a system, carrying out the temperature up of the system to 280 
degrees C, silane clay complex content PET was obtained by decompressing a system (0.5 - 5.0torr) and 
performing melt polycondensation. 

[0074] After drying the obtained silane clay complex content PET (130 degrees C 5 hours), the extruder 
which has a T die performed extrusion at 280 degrees C, quenching solidification was carried out, and 
the amorphous sheet was obtained. Between the heating roller and the cooling roller, it was extended to 
lengthwise at 80 degrees C, and the obtained sheet was extended 3.8 times in the longitudinal direction 
at 3.7 times and 95 degrees C. Subsequently, the PET film (105micro of thickness) containing silane 
clay complex was obtained and evaluated by performing heat treatment for the film after extension at 
200 degrees C. An evaluation result is shown in Table 2. 

(Example 2) The E-Mo-water obtained in the example 2 of manufacture was used as a clay dispersing 
element. The base interval of the silane clay complex in this clay dispersing element was >100A. 
[0075] Heating 3600g clay dispersing element E-Mo-water at 80-90 degrees C add 3300g BHET, and it 
was made to dissolve, and agitated and mixed by 100 - 300rpm. The aforementioned mixture was 
dehy drated over about 3 hours at about 120-140 degrees C (the water of a minute amount is included). 
Subsequently, silane clay complex content PET was obtained by supplying 7.5g AO60 and 0.45g (Sb 
203 being called Sb 203 and henceforth) of antimony trioxides which are a polymerization catalyst, and 
performing melt polycondensation by the polymerization temperature of 280 degrees C. the degree 0.5 
of reduced pressure - 5.0torr. 

[0076] Then, the PET film (101 micrometers of thickness) containing silane clay complex w as obtained 
and evaluated by film-izing by the same method as an example 1 . 

(Example 3) The A-helium-water obtained in the example 3 of manufacture was used as a clay 
dispersing element. The base interval of the silane clav complex in this clav dispersiniz element was 
>100A. 

1 0077] Instead of clay dispersing element E-Mo-water. silane clay complex content PET w as obtained 
by the same method as an example 2 except having used 3600g clay dispersing element A-helium-water. 
Then, the PET film (105 micrometers of thickness) containing silane clay complex w as obtained and 
evaluated by film-izing by the same method as an example 1. 

[0078] (Example 4) 1 800g EG was added to 3600g of A-Mi-water obtained in the example 4 of 
manufacture, it fully mixed, and the clay dispersing element (A-Mi-EG is called) containing silane clay 
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complex and EG was prepared by performing churning at the temperature of about 100-130 degrees C 
for about 4 hours, and removing w ater. The base interval of the silane clay complex in a clay dispersing 
element was >100A. 

[0079] The following operations were performed apart from manufacture of a clay dispersing element. 
2500g DMT. 1600g EG, and titanium tetrapod butoxide (Ti4 (OBu)) of 7.5g of AO(s) 60 and 0.60g 
were supplied to the distilling tube and the autoclave which attached the fractionating tower, it agitated 
with the reaction temperature of about 150-190 degrees C for about 3 hours, the ester interchange of 
DMT and the EG was carried out. and the PET prepolymer was prepared, the logarithm of this 
prepolymer -- viscosity was 0.06 (di g) 1800g clay dispersing element A-Mi-EG was continuously 
added under the dryness nitrogen air current, having kept the above-mentioned PET prepolymer at 230- 
250 degrees C. and agitating by 100 - 180rpm. The addition speed of a clay dispersing element is about 
2000g/hour. After clay dispersing element addition, after removing 70% of the weight or more of used 
EG out of a sy stem, carrying out the temperature up of the system to 280 degrees C. silane clay complex 
content PET was obtained by decompressing a system (0.5 - S.Otorr) and performing melt 
pol\ condensation. 

[0080] Then, the PET film (99 micrometers of thickness) containing silane clay complex was obtained 
and evaluated by film-izing by the same method as an example 1 . 

(Example 5) The PET film (102 micrometers of thickness) which contains silane clay complex by the 
same method as an example 1 was obtained. Subsequently, after heating this film at 140 degrees C. by 
extending further 1 .3 times and making it powerful, it powerful-turned and evaluated. 
[0081 J (Example 1 of comparison) 2500g DMT. 1600g EG, and Ti (OBu)4 of 7.5g of AO(s) 60 and 
0.60g were supplied to the distilling tube and the autoclave which attached the fractionating tower, it 
agitated w ith the reaction temperature of about 1 50-190 degrees C for about 3 hours, the ester 
interchange of DMT and the EG was carried out, and the PET prepolymer was prepared, the logarithm 
of this prepolymer - viscosity was 0.06 (dl/g) Subsequently, after removing 70% of the weight or more 
of used EG out of a system, carrying out the temperature up of the system to 280 degrees C, PET was 
obtained by decompressing a system (0.5 - S.Otorr) and performing melt polycondensation. 
[0082] The film (103 micrometers of thickness) w as carried out, and the same method as an example 1 
estimated. 

(Example 2 of comparison) The PET film (104 micrometers of thickness) was obtained by the same 
method as the example 1 of comparison. Subsequently, the powerful-ized biaxial extension PET film 
was obtained and evaluated by making it powerful by the same method as an example 4. 
[0083 ] (Example 3 of comparison) The dryblend of the PET [ 2500g and 125g ] montmorillonite and 
7.5g AO60 which were obtained with the same polymerization method as the example 1 of comparison 
was carried out. Subsequently, the resin constituent containing PET and a montmorillonite was obtained 
using the 30mm biaxial extruder (the product made from Japanese-made Steel. LABOTEX30) by 
carry ing out melting kneading by the setting temperature of 260-280 degrees C. and rotational frequency 
lOOrpm. Subsequently, it carried out film-ization (103 micrometers of thickness ), and the same method 
as an example 1 estimated. 

[0084] (Example 4 of comparison) 1800g EG and the 125g montmorillonite w ere mixed. The base 
interval of the montmorillonite in the aforementioned mixed liquor was 17A. and was 1.3 times the base 
interval in early stages of a montmorillonite. Subsequently, the above-mentioned mixed liquor was used 
instead of the clay dispersing element (A-Mo-EG), and also melt polycondensation was performed like 
the example 1. the resin constituent containing PET and a montmorillonite was obtained, and it 
evaluated by performing film-ization (102 micrometers of thickness). 

[0085J (Example 5) The clay dispersing element (A-Mo-EG) which contains silane clay complex and 
EG by the same method as an example 1 was prepared. The following operations were performed apart 
from manufacture of a clay dispersing element. 2500g NDC. 1600g EG. and Ti (OBu)4 of 7.5g of AO(s) 
60 and 0.60g were supplied to the distilling tube and the autoclave which attached the fractionating 
tower, it agitated with the reaction temperature of about 190 degrees C for about 3 hours, the ester 
interchange of NDC 1 and the EG was carried out. and the PEN prepolymer was prepared, the logarithm 
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of this prepolymer -- viscosity was 0.09 (dl/g) 1800g clay dispersing element A-Mo-EG was 
continuously added under the dryness nitrogen air current, having kept the above-mentioned PEN 
prepolymer at 230-250 degrees C, and agitating by 100 - 180rpm. The addition speed of a clay 
dispersing element is about 2000g/hour. After removing 70% of the weight or more of used EG out of a 
system, carrying out the temperature up of the system to 280 degrees C after adding a clay dispersing 
element, the silane clay complex content PEN resin was obtained by decompressing a system (0.5 - 
5.0torr) and performing melt pol\ condensation. 

[0086] Then, the PEN film (103 micrometers of thickness) containing silane clay complex w as obtained 
and evaluated by film-izing by the same method as an example 1 . 

(Example 6) 1800g EG was added to 3600g of E-Mo-water obtained in the example 2 of manufacture, it 
fully mixed, and the clay dispersing element (E-Mo-EG is called) containing silane clay complex and 
EG w as prepared by performing churning at the temperature of about 100-130 degrees C for about 4 
hours, and removing water. The base interval of the silane clav complex in a clav dispersing element 
was > 100 A. 

[0087] The following operations were performed apart from manufacture of a clay dispersing element. 
That is. the silane clay complex content PEN resin was obtained by the same method as an example 4 
instead of clay dispersing element A-Mo-EG except having used 1800g clay dispersing element E-Mo- 
EG. Then, the PEN film (101 micrometers of thickness) containing silane clay complex was obtained 
and evaluated by film-izing by the same method as an example 1 . 

[0088] (Example 5 of comparison) 2500g NDC, 1600g EG. and Ti (OBu)4 of 7.5g of AO(s) 60 and 
0.60g were supplied to the distilling tube and the autoclave which attached the fractionating tower, it 
agitated with the reaction temperature of about 190 degrees C for about 3 hours, the ester interchange of 
NDC and the EG w as carried out. and the PEN prepolymer was prepared, the logarithm of this 
prepolymer - viscosity was 0.09 (dl/g) Subsequently, after removing 70% of the weight or more of used 
EG out of a system, carrying out the temperature up of the system to 280 degrees C, the PEN resin was 
obtained by decompressing a system (0.5 - 5.0torr) and performing melt polycondensation. 
[0089] The film (100 micrometers of thickness) was carried out. and the same method as an example 1 
estimated. 

(Example 6 of comparison) The dryblend of the PEN resins [ 2500g and 125g ] montmorillonite and 
7.5g AO60 which were obtained by the same method as the example 5 of comparison was carried out. 
Subsequently, the resin constituent containing PEN and a montmorillonite was obtained using the 30mm 
biaxial extruder (the product made from Japanese-made Steel. LABOTEX30) by earn ing out melting 
kneading by the setting temperature of 270-290 degrees C. and rotational frequency lOOrpm. 
[0090] It film-ized (102 micrometers of thickness), and the same method as an example 1 estimated. 
(Example 7 of comparison) The mixed liquor containing EG and a montmorillonite was prepared by the 
same method as the example 4 of comparison. Subsequently, the above-mentioned mixed liquor was 
used instead of the clay dispersing element (A-Mo-EG). and also melt poly condensation was performed 
like the example 5. the resin constituent containing PEN and a montmorillonite was obtained, and it 
evaluated by performing film-ization (103 micrometers of thickness). 

(Example 7) The E-Mo-water obtained in the example 3 of manufacture was dried, and powdered silane 
clay complex was obtained. The base interval of this silane clay complex w as 23 A. 
[0091 ] The methylene chloride was used as a dispersion medium. The clay dispersing element (E-Mo- 
MC) containing a methylene chloride and silane clay complex was prepared by adding 120g silane clay 
complex to the methylene chloride of 14000mL(s), agitating for 30 minutes and mixing 5000 rpm, using 
the wet mill by NIPPON SEIKI CO., LTD. The base interval of the silane clay complex in the above- 
mentioned clay dispersing element was 85A. 

[0092] The following operations w ere performed apart from manufacture of a clay dispersing element. 
After supplying 1280g bisphenol A. 41 g p-t-butylphenol. the lOg following ******** sodium, and 5-N 
sodium-hydroxide solution of 2870mL the bottom of nitrogen-gas-atmosphere mind, and in the ion 
exchange water of 12000mE and fully mixing, it cooled at 5 degrees C and the alkali solution of a 
phenolic compound was prepared. 
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[0093] On the other hand. 945g IPC and 235g IPC were dissolved into above clay dispersing element 
12000mE, it cooled at 5 degrees C. and the clay dispersing element which the dicarboxylic-acid 
compound dissolved was prepared. Subsequently, benzyl triethyl ammoniumchloride 19g which is 
4000ml of ion exchange water and a layer move catalyst was taught into the reaction container prepared 
independently under nitrogen-gas-atmosphere mind, and the solution cooled at 5 degrees C was 
prepared. 

[0094] The polymerization of the PAR w as carried out by adding continuously over about 30 minutes 
simultaneously, and agitating the alkaline-water solution of the aforementioned phenolic compound 
prepared beforehand, and a dicarboxylic-acid compound content clay dispersing element for 3 hours, 
agitating the cooled solution including the aforementioned layer move catalyst by 500 - 800rpm. The 
neutralization and rinsing desalting of a system which were obtained were performed, and the 
methylene-chloride solution containing silane clay complex and PAR was obtained. 
[0095] Film-ization was performed as follows. On the substrate, the methylene-chloride solution 
containing above-mentioned silane clay complex and above-mentioned PAR was cast, and it dried. 
Dryness was begun from the room temperature and temperature was gradually raised even to 70 degrees 
C. When the film-like thing peeled from the substrate, drying temperature was raised to 120 degrees C 
and it dried for 5 minutes. The PAR film (103 micrometers of thickness) containing silane clay complex 
was obtained by heat-treating at 160 degrees C by 140 more degrees C for 15 minutes for 15 minutes. 
Evaluation was performed like the example 1. 

[0096] (Example 8) The E-Mo-water obtained in the example 3 of manufacture was dried, and powdered 
silane clay complex was obtained. Clay dispersing element E-Mo-MC was prepared by throwing in 6.6g 
of silane clay complex, carrying out churning mixture (churning during 6000rpm 30 minutes), and 
distributing a lOOOg methylene chloride. The base interval of the silane clay complex in the above- 
mentioned clay dispersing element was 85A. Then, 220g PAR was added, 200 rpm, agitate for 30 
minutes, it was made to dissolve, and silane clay complex and the methylene-chloride solution 
containing PAR (w hat the methylene chloride was used instead of clay dispersing element E-Mo-MC 
and also carried out the polymerization and was obtained on the same conditions as an example 7) were 
obtained. Film-ization (101 micrometers of thickness) was performed like the example 7, and it 
evaluated. 

[0097] (Example 8 of comparison) The methylene chloride was used instead of the clay dispersing 
element (E-Mo-MC), and also the polymerization of the PAR was carried out by the same method as an 
example 7. Threw the 220g PAR resin into lOOOg of methylene chlorides, and agitate for 30 minutes, it 
was made to dissolve 200 rpm. and the methylene-chloride solution of PAR was obtained. Subsequently, 
it carried out film-ization (103 micrometers of thickness), and the same method as an example 7 
estimated. 

[0098] (Example 9 of comparison) The methylene chloride was used instead of the clay dispersing 
element (E-Mo-MC), and also the polymerization of the PAR w as carried out on condition that the same 
method as an example 7. The dryblend of an above-mentioned PAR resins [ 2500g and 125g ] 
montmorillonite and 7.5g AO60 was carried out. Subsequently, the resin constituent containing PAR 
and a montmorillonite was obtained using 30mm biaxial extruder (the product made from Japanese- 
made Steel, LABOTEX30) by earn ing out melting kneading by the setting temperature of 290-310 
degrees C, and rotational frequency lOOrpm. 

[0099] It carried out film-ization (102 micrometers of thickness), and the same method as an example 7 
estimated. 

(Example 9) 180()g DEC was added to 3600g of A-Mo-water obtained in the example 1 of manufacture, 
it fully mixed, and the clay dispersing element (A-Mo-DEC is called) containing silane clay complex 
and DEC was prepared by agitating for about 2 hours, decompressing and removing water at the 
temperature of about 50-70 degrees C. The base interval of the silane clay complex in a clay dispersing 
element was >1 00 A. 

[0100] The following operations were performed apart from manufacture of a clay dispersing element. 
I he screw ethyl carbonate of bisphenol A containing silane clay complex was prepared by supplying to 
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an autoclave, earn ing out bubbling of 50()g bisphenol A, aforementioned clay dispersing element A- 
Mo-DEC. and the lOg dibutyltin oxide, and making them react with the temperature of 160 degrees C. 
pressure 7 kg/em2, and dryness nitrogen gas. Subsequently, screw ethyl carbonates [ of bisphenol A 
containing the above-mentioned silane clay complex / 450g and 0.1 5g ] dibutyltin oxide was supplied to 
the reactor, and PC resin containing silane clay complex was obtained by making it react for 5 hours 50 
mmHg whenever [ reaction temperature / of 230 degrees C - 240 degrees C /. and reduced pressure ]. 
[0101] Film-ization was performed as follow s. First. 200g of PC resins containing the above-mentioned 
silane clay complex was fully dissolved in the lOOOg methylene chloride, and the methylene-chloride 
solution was obtained. This methylene-chloride solution was cast on the substrate, and the solvent was 
dried at 70 degrees C from the room temperature. The film was exfoliated from the base after dryness 
and PC film (103 micrometers of thickness) containing silane clay complex w as obtained by heat- 
treating further on the conditions which are called at 5 minutes and 130 degrees C and are called 15 
minutes at 150 degrees C bv 100 degrees C for 15 minutes. Evaluation was performed like the example 
1. 

[0102] (Example 10) The E-Mo-water obtained in the example 3 of manufacture was dried, and 
powdered silane clay complex was obtained. The methylene chloride was used as a dispersion medium. 
The clay dispersing element (E-Mo-MC) containing a methylene chloride and silane clay complex was 
prepared by adding 15g silane clay complex to the methylene chloride of 3000mL(s), agitating for 30 
minutes and mixing 5000 rpm, using the wet mill by NIPPON SEIKI CO.. LTD. The base interval of the 
silane clay complex in the above-mentioned clay dispersing element was 85 A. The following operations 
were performed apart from manufacture of a clay dispersing element. 

[0103] Having supplied and agitated 550g bisphenol A, the above-mentioned clay dispersing element, 
1 .7N sodium-hydroxide solution 3000mL, and tributy lamine 5g in the reaction container, and cooling at 
5-10 degrees C\ the phosgene was blown for 90 minutes and the methylene-chloride solution containing 
silane clay complex and PC resin was obtained by continuing churning for further 3 hours. 
[0104] Film-ization (104 micrometers of thickness) w as performed like the example 8, and it evaluated. 
(Example 1 1 ) The E-Mo-water obtained in the example 3 of manufacture was dried, and powdered 
silane clay complex was obtained. 7.5g of silane clay complex was thrown into the lOOOg methylene 
chloride, churning mixture was carried out (churning during 6000rpm 30 minutes), and the clay 
dispersing element was prepared. The base interval of the silane clay complex in the above-mentioned 
clay dispersing element was 85A. Then, 250g polycarbonate resin was added, 200 rpm, agitate for 30 
minutes, it was made to dissolve, and the methylene-chloride solution containing silane clay complex 
and PC was obtained. Film-ization (103 micrometers of thickness) was performed like the example 8, 
and it evaluated. 

[0105] (Example 10 of comparison) The methylene chloride w as used instead of the clay dispersing 
element (E-Mo-MC). and also the polymerization of the PC was carried out by the same method as an 
example 9. Threw 250g PC resin into lOOOg of methylene chlorides, and agitate for 30 minutes, it was 
made to dissolve 200 rpm, and the methylene-chloride solution of PC was obtained. Subsequently, it 
tllm-ized (101 micrometers of thickness), and the same method as an example 8 estimated. 
[0106] (Example 1 1 of comparison) The methylene chloride w as used instead of the clay dispersing 
element (E-Mo-MC). and also the polymerization of the PC was carried out by the same method as an 
example 9. The dryblend of an above-mentioned PC resins [ 2500g and 125g ] montmorillonite and 7.5g 
AO60 was carried out. Subsequently, the resin constituent containing PC and a montmorillonite was 
obtained using the 30mm biaxial extruder (the product made from Japanese-made Steel. LABOTEX30) 
by carrying out melting kneading by the setting temperature of 280-300 degrees C, and rotational 
frequency lOOrpm. It carried out film-ization (102 micrometers of thickness), and the same method as an 
example 8 estimated. 
[0107] 

[Effect of the Invention] As mentioned above, as explained in full detail, the separation cleavage of the 
unit layers of a bloating tendency silicate is carried out into polyester resin or a polycarbonate resin film. 
The Hoc of one bloating tendency silicate is subdivided very much in the layer of much shape of very 
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minute sheet metal. Namely, by making or more into 30 the particle number per unit ratio of the silane 
clay complex which av erage aspect ratios (ratio of layer length / thickness) are 10-300, and exists in area 
of 100 micrometers 2 of a film An elastic modulus, dimensional stability, and gaseous permeability can 
be improved without spoiling the transparency and front-face nature of a resin film. As for subdividing a 
bloating tendency silicate in the shape of sheet metal like the above in polyester resin or a polycarbonate 
resin film, it is indispensable to introduce a silane system compound into a bloating tendency silicate, 
and to consider as silane clay complex. 
[0108] 
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|0110] 

l i able 3] 
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[Translation done.] 
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